The names Werneria melanandra and W. pygmophylla are transferred to the genus Senecio. They belong to the group of the discoid caespitose Andean Senecio, specifically to the subgroup with blackish anthers and style branches and whitish corollas. The recognition of S. digitatus as a distinct species is also discussed. Within the framework of the mentioned group, the names S. casapaltensis and S. macrorrhizus are lectotypified, S. humillimus var. melanolepis is neotypified, an epitype is designated for the name W. melanandra, and nine new synonyms are proposed. An updated comprehensive dichotomous key including all discoid caespitose Senecio species from Bolivia and Peru is provided.
Introduction
The discoid caespitose Andean Senecio L. species have traditionally been placed within S. subser. Caespitosi (O. Hoffm.) Cabrera & S.E. Freire (Freire et al. 2014 ). This infrageneric group was conceived for embracing the strictly caespitose species but also suffrutescent plants. As circumscribed by Cabrera et al. (1999) , it includes ca. 50 species from southern South America. The infrageneric classification of Senecio at the subserial rank has been proposed for the Argentinian species, which are reasonably well-known (Freire et al. 2014) . In Bolivia and Peru, by contrast, the understanding of the genus is poorer; the infrageneric classification remains barely resolved and several species remain misplaced. This is the case for two species that were hitherto recognized as members of Werneria Kunth, a genus morphologically similar to Senecio that can be differentiated by the combination of the following characters: involucral bracts fused at the base, absence of genuine supplementary bracts (calyculus), achene trichomes not myxogenic, rosettiform habit rather than caespitose. However, some Senecio species sometimes also have the involucral bracts partially fused at the base or do not have supplementary bracts. Such overlapping means that historically some species have been interchangeably treated as Senecio or Werneria, depending on the authors' concepts. This is the case with S. wernerioides Wedd., a species that Grisebach (1874) and Kuntze (1898) transferred to Werneria but that is presently widely accepted as a heterotypic synonym of S. breviscapus DC. (Cabrera 1985; Beck and Ibáñez 2014; Freire et al. 2014) . Similarly, S. repens var. macbridei (Cuatrec.) Cabrera was initially described at the specific rank as W. macbridei Cuatrec. In Chile, Ricardi and Marticorena (1964) described S. pfisteri Ricardi & Martic., a species that has been recently synonymized with Xenophyllum esquilachense (Cuatrec.) V.A. Funk [≡Werneria esquilachensis Cuatrec.] . Such disparate treatments highlight the taxonomic complexity of these groups and indicate that some species are difficult to assign to one or another genus. In these cases, a detailed study based on the aforementioned set of characters is needed. In addition, the achene indumentum type appears to be a useful character for a proper identification. In arid regions Senecio species with myxogenic trichomes (with mucilaginous properties when soaked in water) are common (Nordenstam et al. 2009; Mukherjee and Nordenstam 2012) . This character is also found in other genera within the tribe, e.g., Dauresia B. Nord. & Pelser, Dolichoglottis B. Nord., Euryops (Cass.) Cass. (Nordenstam et al. 2009 ), but it has not been reported in Werneria. Indeed, most species belonging to this genus have glabrous achenes or rarely scattered long trichomes near the base. Only W. nubigena Kunth usually displays achenes with dense, villous indumentum. It is composed of twin filiform trichomes, ca. 0.7 mm long, with acute to subacute, asymmetrical, usually forked apex, but does not exude mucilage when treated in water. On this basis, the myxogenic trichomes appear to be absent in Werneria, and therefore, it is another useful character to discriminate between the two genera.
Herein, we transfer W. melanandra Wedd. and W. pygmophylla S.F. Blake to the genus Senecio. Furthermore, and in disagreement with previous treatments (Rockhausen 1939; Cabrera 1949; Freire et al. 2014) , we believe that W. pygmophylla and S. digitatus Phil. correspond to two different taxonomic entities and we justify this here accordingly. These species belong to a group of discoid caespitose Andean Senecio with blackish anthers and style branches and whitish corollas but differ from one another in some characters (see discussions below). Detailed illustrations and pictures are provided for each species, as well as a dichotomous key including the discoid caespitose Senecio species from Bolivia and Peru.
Materials and methods
This contribution is the result of an intensive review of the published bibliography and the revision of herbarium specimens kept at BOLV, CONC, HSP, LPB, MA, MOL, SGO, US, and USM. Additionally, digital herbarium specimens from LP and P were studied; herbarium acronyms follow Thiers (2018) . A light microscope was used for examination of microcharacters. Field work was conducted in Bolivia, southern Peru, and northern Chile. Cabrera (1955 Cabrera ( , 1985 , non Weddell (1856) .
Results

New combinations
Description. Caespitose perennial herb. Leaves 4-15 mm long, 1.2-2.6 mm wide, linear-oblong to spatulate, apex acute to obtuse, base narrowed, margins entire, crenate or dentate, conduplicate downwards (rarely flat), glabrous, with marginal trichomes on the narrowed base or densely pilose, somewhat fleshy, greenish or glaucous. Capitulum discoid, solitary, terminal, sessile or subsessile; involucre 5-8 mm long, 3.7-9 mm wide. Involucral bracts 11-16, oblong-lanceolate, 3.8-4.9 mm long, 0.9-1.8 mm wide, partially fused at the base, smooth, glabrous or with trichomes on the abaxial surface ca. 0.7 mm long, dark purple-or blackish-tipped. Supplementary bracts (calyculus) 2-4(-6), linear to slightly spatulate, 4.2-7.5 mm long, 0.5-1 mm wide, smooth, three-quarters to as long as the involucral bracts, with trichomes (rarely glabrous), dark purple-or blackish-tipped. Disc florets 20-45, 4.3-6.3 mm long, 0.8-1.1 mm wide, 5-lobed, conspicuously differentiated in a distinct tube and campanulate limb, whitish. Anther bases auriculate, clearly acute, dark purple to blackish; filament collar balusterform. Style branches truncate with a crown of sweeping hairs, dark purple to blackish. Achenes 2.1-2.2 mm long, ca. 0.5 mm wide, brownish, covered by dense indumentum of obtuse whitish myxogenic twin trichomes ca. 0.2 mm long; pappus 5-6 mm long, barbellate, whitish. Chromosome number: unknown.
Additional iconography. Beltrán (2008: pg. 216 Distribution and habitat. Bolivia (Cochabamba, La Paz, Oruro, Potosí) and Peru (Apurímac, Arequipa, Ayacucho, Cusco, Huancavelica, Moquegua, Puno) ( Fig. 5 ). It grows in exposed places mainly in the subhumid and dry puna ecoregions, at elevations of 3800-5100 m.
Phenology. Flowering mainly from January to June, although some flowering specimens have been collected in November.
Etymology. The epithet melanandrus means having dark or black stamens, which describes a striking character of this species.
Discussion. This species is transferred to Senecio on the basis that it has genuine supplementary bracts (calyculus), the involucral bracts are not clearly fused at the base, it displays a caespitose habit with short stems, and it has myxogenic achene trichomes. Furthermore, its morphologically most similar species are currently treated as Senecio members: i.e., S. digitatus, S. madidiensis J. Calvo & A. Fuentes, S. pygmophyllus (see new combination below), and S. scorzonerifolius Meyen & Walp. All the names included in the synonymy were also described within the genus Senecio.
Senecio melanandrus is a highly variable species that has been variously interpreted. The poor condition of the type material probably helped to maintain the uncertainty surrounding the application of this name. Weddell (1856) described the leaves as "integerrimis vel nonnullis dente triangulari, […] glabriusculis vel inconspicue ciliolatis" [entire or with a few triangular teeth, rather glabrous or inconspicuously ciliate]. Several years later Rockhausen (1939) , who published the first comprehensive taxonomic revision of the genus Werneria, stated that the leaves have "marginibus obsolete glanduloso-ciliolata" [margins scarcely glandular-ciliate]. On the basis of our studies, this species displays an unusually wide variability in leaf margin and indumentum of leaves and involucre, which is reflected in the number of names included in the synonymy. The leaf margin may be entire, crenate or dentate, variability that can be even found in the same individual. Likewise, the leaf indumentum varies from densely pilose (Fig. 3A, B ) to almost glabrous (Fig. 4A, B ). In Bolivia, the pilose forms are common although some glabrescent specimens are found near Nevado Sajama (Liberman 821, LPB, US) and in northern La Paz Department (Menhofer 1901, US). The glabrous forms also ap- pear in the Peruvian regions of Huancavelica, northern Ayacucho, and northern Puno, and were recently treated under the names S. pucapampaensis H. Beltrán and S. canoi P. Gonzáles & al. [see Calvo and Fuentes (2018) ]. These glabrous plants usually have dentate leaves, but forms exist with rather subentire leaves (Gonzáles 3568, USM). The dentate, pilose forms that are frequently found in Bolivia were described as S. tassaensis Montesinos on the basis of a single collection from Moquegua (southern Peru). From the same region, a form with almost entire, glabrous leaves was named S. sykorae Montesinos. This form was also collected near the Bolivian locality of Ulla Ulla (Menhofer 1901, US) . This puzzling distribution pattern and a continuum of intermediates sug- gest that these forms do not deserve taxonomic recognition. Despite this variability, S. melanandrus is well characterized by supplementary bracts that are almost as long as the involucral bracts, the leaf lamina narrowed at the base, the blackish anthers and style branches, the whitish corollas, and by its myxogenic achene trichomes. The apex of the involucral bracts is usually remarkably dark-colored. Indeed, the epithet melanolepis of Weddell's varietal name, here included in the synonymy, explicitly refers to this character, i.e., having black scales (involucral bracts). It is noteworthy that the anther bases were hitherto described as obtuse; however, they are auriculate and clearly acute.
The name Senecio vegetus var. lobatus Cabrera, here synonymized with S. melanandrus, was included by Cabrera (1985) in the synonymy of S. vegetus (Wedd.) Cabrera. Cabrera (1955 , 1985 described this latter species as having silky-pubescent achenes. We had the opportunity of studying some of the specimens that he examined and they indeed correspond to S. melanandrus (i.e., Beck 7952, Mandon 108, Menhofer 2013, Weberbauer 7491 ). Cabrera's interpretation of S. vegetus (≡S. humillimus var. vegetus Weddell) might be explained by the fact that one of the syntypes (P [P01816588]) contains mixed material and some plants certainly correspond to S. melanandrus (the individual on the left hand and likely the fragment at the right hand below). The syntype P [P01816917], not containing admixtures, shows plainly glabrous plants with the leaves entire and obtuse at the apex. Therefore, and in disagreement with Cabrera, we consider that S. vegetus and S. melanandrus correspond to distinct taxonomic entities. The former belongs to the subgroup with yellowish anthers, style branches, and corollas whereas the latter is a member of the subgroup displaying blackish anthers and style branches and whitish corollas. However, it is important to point out that the accurate taxonomic position of S. vegetus remains uncertain. Because of the number of involucral bracts, the leaf morphology, the yellowish corollas, and the presumed glabrous achenes, we believe that this taxon is related to S. gamolepis Cabrera. Additional studies are needed to establish its correct taxonomic position. For the time being, we prefer not including it in the key.
Our efforts to locate the type material of S. humillimus var. melanolepis Wedd. were unsuccessful. In fact, all the collections cited in the protologue that were located correspond to the other varieties described by Weddell. For that reason, we selected as the neotype a Mandon collection that perfectly matches the diagnosis provided by Weddell. Moreover, it was identified as S. humillimus var. melanolepis by Schultz Bipontinus [see Mandon (1865) ], which supports our interpretation of this taxon. The specimen P03730757 is excluded because it contains mixed material.
The holotype of the name S. canoi should be housed at USM (Montesinos-Tubée et al. 2015); however, it was not located. The paratype Gonzáles 3429 (USM) was also not located at USM. As a result, we studied the collections Gonzáles 3428 and Gonzáles 3441 (USM), both collected around the locus classicus on the same day as the paratype. Likewise, the holotype of Senecio vegetus var. lobatus appears to be missing (Arne Anderberg in litt.). Cabrera indicated as paratype the collection Mandon 108, which is here selected as neotype for S. humillimus var. melanolepis.
Finally, in order to remove any uncertainty surrounding the application of this name, and considering that the conditions of the type material are deficient for a proper study of the diagnostic characters, we consider it appropriate to designate an epitype. The selected specimen is Buchtien 1589 (US00622639) from Chacaltaya, a mountain not far from the locus classicus of W. melanandra. A duplicate was found at US. Ricardi & Martic., Gayana, Bot. 11: 17. 1964 3, linear, 6-7.5 mm long, 0.5-0.8 mm wide, smooth, three-quarters to as long as the involucral bracts, with trichomes on the margins, dark purple-or blackish-tipped. Disc florets 50-82, 3.5-5.1 mm long, 0.6-1 mm wide, 5-lobed, conspicuously differentiated in a distinct tube and campanulate limb, whitish. Anther bases auriculate, clearly acute, dark purple to blackish; filament collar balusterform. Style branches truncate with a crown of sweeping hairs, dark purple to blackish. Achenes 1.7-1.8(-2.5) mm long, ca. 0.5 mm wide, brownish, covered by dense indumentum of obtuse whitish myxogenic twin trichomes ca. 0.2 mm long; pappus 3-4.5 mm long, barbellate, whitish. Chromosome number: unknown. Additional iconography. Blake (1928: pg. 496, fig. 1F , G, sub W. pygmophylla); Ricardi and Marticorena (1964: pg. 19, fig. 6, sub S. laucanus) .
Senecio laucanus
Distribution and habitat. Chile (Arica-Parinacota, N Tarapacá) and Peru (Moquegua) (Fig. 5) . The species is also expected in the Peruvian department of Tacna and in the Bolivian region bordering northern Chile, although no collections have been studied from there. It grows in exposed places on sandy soils, between elevations of 4100-4700 m.
Phenology. Collected in bloom from January to June, although full bloom probably takes place between March and April.
Etymology. The epithet refers to the resemblance of the leaves to a fist. Discussion. Blake (1928) placed his new species within Werneria arguing that the involucral bracts were connate half way. Otherwise, he assumed a close similarity between it and a Senecio species collected by Pennell here identified as S. moqueguensis Montesinos (see protologue of W. pygmophylla). It is certain that the involucral bracts of S. pygmophyllus are usually partially fused at the base; however, this character alone cannot be used as diagnostic to place a species in one or another genus. Rather, we prefer to base a decision on a set of characters, i.e., presence or absence of genuine supplementary bracts, involucral bracts free or fused at the base, achene trichomes myxogenic or not, and rosettiform or caespitose habit. Accordingly, we consider that this species should be placed within Senecio on the basis of the following characters: presence of supplementary bracts, myxogenic achene trichomes, and caespitose habit. This decision is also supported by the fact that it was inaccurately considered a synonym of S. digitatus for a long time. Rockhausen (1939) was the first author who treated W. pygmophylla as a heterotypic synonym of S. digitatus. Since then, most authors followed his treatment (e.g., Cabrera 1949; Freire et al. 2014 ). Ricardi and Marticorena (1966) , in disagreement, concluded that they correspond to two distinct taxonomic entities. We agree with Ricardi and Marticorena's treatment after studying the respective type materials, further collections from southern Peru and northern Chile, and living plants. The two species can be differentiated by their leaf shape and indumentum type. Senecio pygmophyllus has a lamina clearly differentiated from the pseudopetiole (petioliform base); usually the lamina is remarkably reduced when compared with the pseudopetiole length (at least in the more basal leaves). The lamina we observed were ovate to suborbicular, typically crenatelobate with 3-9 rounded lobes and revolute margins (Fig. 4C) . In contrast, S. digitatus has linear to slightly spatulate leaves narrowed at the base (Fig. 3E, F) . This latter species is extremely variable with regard to the leaf margin, which can be dentate, pinnatipartite or distantly pinnatisect, with clearly acute teeth; however, specimens with entire leaves and even individuals displaying both entire and dentate leaves were occasionally observed. The leaf apex is acute and usually shows a whitish callus-like tip, whereas in S. pygmophyllus the apex is always plainly obtuse and unadorned (Fig. 3C, 4D ). Both species usually have abundant indumentum on the leaves, involucre, and supplementary bracts but the type of trichomes differs and is useful to separate them from one other. The indumentum of S. pygmophyllus is pilose whereas in S. digitatus the trichomes are clearly arachnoid, longer, and intermingled. Moreover, the indumentum of S. digitatus is essentially concentrated on the adaxial surface, whereas in S. pygmophyllus the leaf lamina has trichomes on both surfaces. Their distribution areas do not overlap (Fig. 5) .
Senecio pygmophyllus might be confused with those forms of S. melanandrus displaying pilose, dentate leaves. A useful character to discriminate them from each other is the leaf shape, although some overlap has been detected in a few specimens. In S. pygmophyllus the leaves are clearly pseudopetiolate and the ratio lamina/pseudopetiole length usually is very low in the more basal leaves (Fig. 4D) . In contrast, S. melanandrus displays a lamina progressively narrowed at the base (Fig. 3B) . The distinctive pseudopetiole length of S. pygmophyllus might be an adaptation to the sandy soils where this species thrives because the plants usually appear to be partially sunken. Additionally, the number of disc florets tends to be higher in S. pygmophyllus (50-82 vs. 20-45) , as well as the number of involucral bracts (16-21 vs. 11-16) . Since the mentioned morphology coincides with geographical separation, we consider it appropriate to recognize it as a distinct species.
The name S. laucanus Ricardi & Martic. was described from northern Chile (Arica-Parinacota) and it was hitherto considered endemic to this country (Moreira-Muñoz et al. 2016) . It is included in the synonymy of S. pygmophyllus since we failed to identify any diagnostic character to differentiate them. In some specimens from Chile the more basal leaves are not so long pseudopetiolate as in the typical forms (e.g., Moreira-Muñoz & Luebert 2470), but it is considered as part of the variability encompassed by this species; indeed, this morphology probably responds to the fact that these plants grow on less sandy soils. Discussion. Senecio casapaltensis Ball was described from central Lima near the border between Lima-Junín departments, whereas the type material of S. sanmarcosensis H. Beltrán comes from southeastern Ancash Department. After studying several specimens from both regions, we can conclude that the differences concerning the shape and size of the leaves are not significant. The populations from Ancash tend to have a denser indumentum composed of capitate trichomes, whereas those specimens from Lima are glabrescent or the indumentum is rather deciduous and composed of shorter glandular trichomes. Nonetheless, the existence of intermediate specimens makes their recognition as distinct species inadvisable and, therefore, S. sanmarcosensis is here synonymized with S. casapaltensis.
Among the located original material of S. casapaltensis, the specimen at K is designated as the lectotype due to it being more complete than the duplicate at E. ). Discussion. Senecio macrorrhizus Wedd. was described from Cusco (Peru) and distinguished from S. expansus Wedd. mainly by having a thicker, longer, and more sinuous rhizome, larger capitulum, and rosettes less spread out (Weddell 1856) . The mentioned differences fall within the variability encompassed by S. expansus, and here we synonymize them.
Senecio expansus
Gay's specimen P01816797 perfectly matches the protologue information, and therefore, it is designated as the lectotype of the name S. macrorrhizus.
Key to the discoid caespitose Senecio species from Bolivia and Peru
The dwarf shrubs developing erect stems are excluded (e.g., S. apolobambensis Cabrera, S. puchei Phil., S. trifurcifolius Hieron.). Senecio aquilaris Cabrera was cited for Bolivia (Beck and Ibáñez 2014) and Peru (Gonzáles et al. 2016) ; it is not included in the key because its identification is doubtful and further studies are required. The rosettiform species S. expansus and S. hyoseridis (Benth.) L. Salomón & S.E. Freire were placed in S. ser. Culcitium (Bonpland) Cabrera (Freire et al. 2014; Salomón et al. 2018 ) but they are included in the key because they fit well within the discoid caespitose species group. The color of the anthers, style branches, and corollas has a relevant taxonomic value within the group and it is readily noticeable on living plants. However, on dried specimens a careful study is required in order to avoid misidentifications. 
